Determination of the type of glucoamylases. The type of the enzyme was determined from the hydrolysis curves for gelatinized potato starch, glycogen and raw cornstarch, as described in the previous paper."
The adsorption rates of glucoamylase activity on raw cornstarch were supplementally used for determining the types.)
Digestions with acid proteases.
Three kinds of acid proteases were prepared and incubated with native glucoamylase I. Glucoamylase I (4 mg) was dissolved in 4 ml of 0.05 M citrate (pH 3), acetate (pH 4) and phosphate (pH's 5, 6 and 7) buffers respectively. The digestion was performed at 30°C for 24 hr, with the 0.4 mg of a lyophilized preparation of each acid pro tease free from amylase activity completely. "Proc tase," an acid protease preparation of Aspergillus niger, supplied kindly from Meiji-Seika Co., was further purified by DEAF-Sephadex column chromatography, "Molsin," an acid protease preparation of Aspergillus saitoi, supplied kindly from Seishin Pharmaceutical Co. by Duolite CS-101 column chromato graphy, and the "Culture B" of Aspergillus awamori var. kawachi, by Duolite CS-101 and DEAE-Sephadex column chromatography.
Each preparation showed an optimum pH of 2.5 to 3.0, and the typical properties of acid protease.37 The modification degree of gluco amylase I was determined by decreasing in the ad sorption rate onto cornstarch granules. The acid protease-modified glucoamylase was applied to a DEAE-Sephadex A-50 column and fractionated as described previously."
The desalted and lyophilized sample was designated as acid protease-modified glucoamylase. Digestions with a-mannosidase.
Glucoamylase I (500 mg) was dissolved in 10 ml of 0.05m phosphate buffer, pH 5.25, and digested with 5 mg of the lyophi lized preparation of Trichoderma a-mannosidase (600 u/mg)5r free from amylase and protease activities, at 20°C for 6 days. For a-mannosidase, "Meicellase" supplied kindly from Meiji-Seika Co. was further purified by DEAE-Sephadex A-50 column chromato graphy. The digested glucoamylase was collected by the same procedure as described above.
RESULTS

Formations of acid protease-modified gluco amylases
The respective digestions of native gluco amylase I with three kinds of acid proteases from different species of black Aspergilli were performed at the various pH's. The modifica tions occurred in a broad range of pH from 3 to 7, as shown in Table I 
DEAE-Sephadex
A-50 column (1.5 x 45 cm) at 4°C. Two protein peaks were distributed over 15 to 23 and 25 to 45 fractions, which coincided with carbohydrate contents, as shown in Fig. 1 . The first glycopeptide peak had no glucoamylase activity as described in the previous paper." The second peak having glucoamylase activity was suggested to be a modified enzyme, because the peak was eluted faster than that of the native one. The ac tivity decreased about 25 percent, when the digestion had terminated, as recognized in the modification by subtilisin. The result of poly- Effects of a-mannosidase on glucoamylase I When glucoamylase I was incubated with the amylase-and protease-free preparation of Trichoderma a-mannosidase, the liberation of mannose was observed. The digested sample was applied to a DEAE-Sephadex A-50 column. The activity was distributed over 40 to 65 fractions, as shown in Fig. 6 , and the eluted position was almost the same as that of 
